The Feynman-Kleinert method is applied to the harmonic oscillator class of potentials obtained through the factorization method. It is found that the free energy is in good agreement with the exact energy of the harmonic oscillator
where w(x 0 ) ~ w x (x 0 ) = mintw^xo, a 2 (x 0 ), ß (*<>))], (3) a 2 (x 0 ) and ß(x 0 ) being functions of x 0 , and
where Q is a parameter allowing to define the auxiliary potential Wj (x 0 , a 2 (x 0 ), ß(x 0 )) and K a2 (x 0 ) is the smeared out version of the V(x) potential, defined as
1/2 exp < -
with a 2 as an unknown parameter. The classical limit of the partition function is reached for high temperatures (T-> oo), for which w(x 0 ) F(x 0 ) and therefore
One may thus say that, because of the analogy with the classical limit w(x 0 ) F(x 0 ), w(x 0 ) is the classical effective potential, and that the integral (2) is the classical effective partition function.
A relation between the parameters a 2 and Q can be established through the minimization of W^XQ, a 2 (x 0 ), ß(x 0 )) with respect to Q. So, for each x 0 we shall obtain the relation
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Similarly, the minimization of w^XQ, a 2 (x 0 ), ß(x 0 )) with respect to a 2 (x 0 ) allows us to work out Q 2 (x 0 ),
Equations (3)- (5) have been obtained from the trial partition function Z, the effect of its potential energy on the x" (n =# 0) components having been approximated by a Gaussian-potential according to the equation
where ß 2 (x 0 ) is a local arbitrary curvature of the potential, and where L l (x 0 ) is the trial potential depending only on the x 0 mean coordinate. The ß(x 0 ) and L 1 (x 0 ) functions are determined by the extremal principle. Thus, (9) can be reduced to a simple integral over x 0 ,
where is gven by the relation
We can see that (10) and (2) are similar. The example that we wish to work on in this paper is the harmonic oscillator, the family of potentials of which can be obtained through factorization [3] . The following potentials have already been dealt with: the Coulomb potential [6] , the anharmonic oscillator [1, 2] , the Yukawa potential [1, 2] , and the harmonic oscillator plus the Dirac distribution [7] .
We shall now apply the Feynman-Kleinert method to a class of harmonic oscillators. These harmonic potentials may be obtained through the following method.
Let us consider the factorized expression
where H is the Hamiltonian and where a + and a are respectively the creation and anihilation operators, 
the condition on ß being Ricatti's equation
the solution of which can be obtained by setting
Hence, we have 0(x) = yelR.
The relation between the hamiltonian and modified hamiltonian of the harmonic oscillator can be written
This potential V (x) can be written
with g n -> 0, when | y | + oo. If | y | > j ]/%, the above potential has no singularity and behaves like x 2 /2, for x -> ± oo, and we thus obtain here a one-parameter family of self-adjoint Hamiltonians in L 2 (R). It is to be noted that the eigenvalues of H and H' are the same, namely H'<t> n = (n + \)<t>", (n = 1, 2, 3,..., co),
whereas the wave functions \p n and of the harmonic oscillator and the modified harmonic oscillator, re- 
